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erly so called — are impossible. Their automatic residua remain to 
work blindly forward until such time as the environment changes 
to unfavorable conditions, when the organism perishes without 
remedy. — E. D. Cope. 
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Fraudulent Spear or Arrowheads of Curious Forms. — 
We have just received a series (eight in number) of these curious- 
shaped spear or arrowheads which were transmitted to us for our 
inspection. We were not informed whence or from whom they 
were purchased, nor who was suspected in connection therewith. 
But a slight examination developed the fact that they were spu- 
rious. The material used was black and jaspery flint or chert 
which takes no patine with age or exposure. The fresh fractures 
have much the same appearance as have the ancient ones. A 
critical examination, however, under the miscroscope, and in other 
ways knows to the archaeologist accustomed thereto, detected the 
fresh chipping done at the places necessary to make the curious 
form. We were thus enabled to supply the outline where it had 
been chipped away, and could see the genuine implement as it was 
before subjected to the dexterous manipulation, or slight of hand, 
of this modern manufacturer of spurious flints. Five of the speci- 
mens had been made from the common leaf-shaped spear or arrow- 
head. In two cases stemmed arrowheads were used, and the last 
was triangular with a concave base. From these original and genu- 
ine forms the manipulator had made his curious forms. The 
originals were worth, say, two cents a piece, but after being sub- 
jected to his adroitness their price would be increased to fifty or 
seventy-five cents. A fine speculation ! A law is sorely needed 
in the United States by which these fine gentlemen can be prose- 
cuted for such deceitful practices, as they now can be for passing 
base money. 

1 This department is edited by Thomas Wilson, Esq., Smithsonian 
Institution, Washington, D. C. 
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The Hemenway Expedition in Arizona. — Dr. Jacob 
L. Wortman, of the United States Army Medical Museum, 
has just returned from Arizona, where he has spent the 
winter and spring attached to the Hemenway Southwestern Archae- 
ological Expedition under the direction of Frank Hamilton Crush- 
ing, which was mentioned in the March number of the Natura- 
list, and he confirms the importance as well as the genuineness of 
the discoveries of Mr. Cashing. The expedition is thoroughly 
equipped and well organized, and its investigations have been con- 
ducted in a vigorous and scientific manner, with special reference 
to the many details which go to make collections of this character 
of value to the scientific student. Not only have the ruins been 
carefully surveyed and mapped, but each specimen has been labelled 
with great care, in such a manner as to indicate exactly where 
found, together with all such other facts in connection with it as 
will .be of use to the student. 

The expedition has for its object the study of the ancient civili- 
zation of the southwest, and if the results of the first year's work 
can be taken as an index of what it will accomplish, we may confi- 
dently look for a solution of this perplexing question. Already a 
large and valuable collection illustrative of the culture of these 
prehistoric people has been secured, and it is a matter of congratu- 
lation that.it has been so collected that the scientific student can get 
all out of it that it can be made to tell. 

Mr. Cushing's ethnological training has been in such a direction 
as to give him a peculiar fitness for the position which he occupies, 
having spent six years or more in studying the social institutions, 
customs, habits, religion and language of the modern Pueblo Indi- 
ans, and this thorough knowledge of these is indispensable to the 
proper interpretation of the facts gathered by the expedition. The 
anthropological work is in charge of Dr. Herman Ten Kate, a native 
of Holland, son of the distinguished artist of that name. Dr. J. 
L. Wortman, the Anatomist of the Army Medical Museum of 
Washington, is his assistant. Mr. Adolj>h Bandelier, whose know- 
ledge of the early Spanish and Mexican records is well known, is 
connected with the expedition as historian. Mr. Chas. A. Garlick 
is the civil engineer and topographer. Mr. Fred. Hodge is the 
draftsman and secretary, while Mr. Yates is the photographer. 
Mrs. Cushing and her sister, Miss Margaret Magill, are also mem- 
bers of the party, and have rendered important aid in the classifi- 
cation and care of the specimens. Miss Magill's artistic talents 
have been of special service to the expedition by reason of her 
clever sketches and drawings of the specimens in situ. 

The locality in which explorations have so far been conducted 
comprises the Gila and Salt River Valleys, situated for the most 
part in southwestern Arizona. They are fertile tracts of large 
extent, and there can be little doubt that they were once occupied 
by a thrifty and prosperous people, whose history remains unwrit- 
ten. The Rio Salado (Salt River) is the principal tributary of the 
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Gila, and affords abundant water to irrigate its valley, a tract 
including a half a million acres, or more. The land for the most 
part is covered with cactus, sage brush, grease wood, and mesquite 
trees, but when cleared and brought under irrigation is made to 
produce abundantly almost any and all the crops of civilized hus- 
bandry. Fruits and cereals grow in profusion, and the land is said 
to be well adapted to the growth of cotton and tobacco. The land 
rises from the river at a gentle slope, a fact which is of great import- 
ance to a system of irrigation. At the upper or northwestern end 
of the valley, however, the river is bordered upon the south by a 
mesa which slopes away to the Gila, no mountains intervening 
between the streams at this point. Water brought from the Salt 
River upon this mesa can be made to flow a distance of twenty 
miles to the south, or into the Gila, and will irrigate a tract many 
miles in extent. This these ancient people did, and, scattered over 
this plain from the Salt to the Gila are to be found the ruins, of 
their villages, towns and cities, long since crumbled into dust, and 
now overgrown with a thick mesquite forest. 

Their houses were for the most part built along the main irri- 
gating canals, and are now indicated by irregular truncated mounds, 
of various dimensions, thickly strewn with fragments of broken 
pottery. Excavating these mounds, the foundations or ground 
plans of the buildings were discovered. Some of them were large, 
often several hundred feet square, and, according to Mr. Cashing, 
three or four stories in height. They were constructed usually of 
adobe bricks, but in some instances they enclosed the adobe between 
rows of upright posts wattled with cane or willow. Each house 
would contain from two to five hundred rooms, and is thought by 
Mr. dishing to have been the house of a clan. A considerable 
grouping of these communal houses constitutes what Mr. Gushing 
has called the cities of Los Muertos, Los Homos, Los Guanacas, 
Los Pueblitas, Los Acequias, etc. They are not built with the 
regularity of our modern cities. Los Muertos (the city of the dead) 
can be traced for three or four miles, and includes some forty 
or fifty of these great communal structures that have been so far 
unearthed, but if systematic search be continued double or quadru- 
ple this number will probably be found. 

A characteristic feature of each of these cities, and one which 
probably led Mr. dishing to designate them as such, is a ruin of 
much greater dimensions than any of the rest, which is invari- 
ably surrounded by a strong outside Avail, enclosing a considerable 
space or yard. This enclosed space around the large building 
or temple is supposed to have been for the purpose of protection 
in times of war, when pressed by an enemy, and the large building 
itself served not only as a store house for a reserve supply of pro- 
visions, but also, if we are to judge from the remains and imple- 
ments, was the abode of the ruler or chief priest of the people of 
the town. 
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While no accurate computations have been attempted, it is sup- 
posed, taking into consideration the number of towns or cities 
known to have existed in the Gila and Salt River valleys, that the 
population could not have been less than two hundred thousand. 
There is every reason to believe that these places were not succes- 
sively, but simultaneously occupied, especially when we remember 
that they constructed large irrigating canals for a distance of fifteen 
or twenty miles, which with their rude implements must have been 
a gigantic undertaking. Their irrigating system was extensive and 
complete, and covered almost, if not quite, all the cultivable parts 
of the two valleys. The present inhabitants of the soil have taken 
advantage of these ancient waterways, constructed at such expendi- 
ture of prehistoric labor, and they now run many of their irrigat- 
ing canals in these ditches. These ancient canals were constructed 
with care. A cross section exhibits a series of terraces widening 
towards the top, so that a large or small quantity of water could be 
accommodated and a good depth secured. After the canals were 
dug they were puddled and then burnt, probably by filling them 
with brush and then setting it on fire, so that they almost equalled 
terra cotta in durability. Mr. Cushing is of opinion that they 
were not used for irrigation alone, but for navigation as well. 
There are indications that they used rafts made of reeds (balsas) 
for navigating these canals, and this appears more probable from 
the heavy materials that have been brought from a distance. It 
seems certain that they floated the pine timber used in their 
building operations down the Salt and Gila Rivers from the dis- 
tant mountains ; it is too much to suppose that they carried this 
material upon their backs for a distance of a hundred miles. 

The burial customs of these people were peculiar and consisted 
•of two methods, viz., cremation and interment. In the case of 
the priestly class the body was wrapped in cotton cloths and 
deposited beneath the floor of the house. Generally the bodies 
were laid along the east wall of the building, with head to the 
east, although this custom was not invariable. When a person of 
this clan died, a grave was dug in the floor, a foot and a half or 
two feet deep, and the body placed therein ; it was then covered 
with adobe mud and packed firmly around the corpse. When this 
covering dried, and the soft parts and wrappings disappeared, the 
skeleton would be found enclosed in a rude sort of sarcophagus. 
In numerous instances, two, and more rarely three, skeletons were 
found in one grave. In all such cases of double or triple burial 
the skeletons indicate that it was male and female, or one male and 
two females. Buried with each cadaver was a food vessel and a 
water jar, and sometimes several of each, often highly decorated. 
That they were wrapped in cloths, presumably of cotton, is evident 
from the impressions of the cloth made upon the soft adobe cover- 
ing. Fragments of this material were found and preserved, not- 
withstanding its decomposed condition. 
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Connected with each communal structure is what Mr. Cushing 
aptly terms a pyral mound, since the bodies of the common class 
were burned and their possessions destroyed upon this spot. The 
ashes and fragments of the charred bones were collected and placed 
in a burial urn, which had been previously " killed," and the 
whole buried in close proximity to the spot. Tiie accumulations 
of this charred and fragmentary material now make mounds of 
sizable dimensions, which in itself would indicate a long period of 
occupancy. In the case of the pyral burials everything was broken 
and destroyed, while in the priestly burials the accompaniments 
were always whole. In one case of the priestly burials not only 
were the usual accompaniments present, but a quantity of arrow 
points, spear-heads, and a large stone knife, together with numer- 
ous turquoise ornaments and materials for inlaying, were found 
deposited in the grave. This individual Mr. Cushing identified 
from his paraphernalia as belonging in all probability to the priest- 
hood of some war order, and this seems more probable when we 
■come to examine the skeleton, for he had sustained a fracture of 
the arm, and one knee was stiff from anchylosis, no doubt the scars 
of hard-fought battles. 

Of the priestly burials something like four or five hundred were 
unearthed in the various towns, while many more of the cremated 
remains were found in the vicinity of the pyral mounds. The 
skeletons, as a rule, were so frail that comparatively few could be 
preserved- Of the whole number about one hundred good skulls, 
and probably fifty tolerably complete skeletons, were collected. 
These were so frail that Dr. Wortman was compelled to use a 
goodly supply of shellac varnish to keep them from falling to dust. 
Silicate of soda was tried, but it was not found so good as the ordi- 
nary shellac dissolved in alcohol. 

The objects which go to make up the collection are various, and 
consist of those of ornament and utility. Numerous shell carv- 
ings, some of which had been beautifully inlaid with torquoise, 
were found, while a very few copper ornaments in the shape of 
bells and earrings were also dug up. Their tools consist almost 
entirely of stone, and were, for the most part, polished, though 
such implements as potters' stones, rasps, mauls, metates, etc., were 
never polished. Their stone axes and hatchets are of the ordi- 
nary pattern, and are generally well polished ; they are of various 
sizes and shapes, and some of them were no doubt used as picks 
in digging up the hard cement and gravel in the construction 
of their irrigating canals. Stone hoes, knives and arrow-heads 
were also found in abundance. 

The collection of pottery is large, and, according to Mr. Cush- 
ing, resembles that of the Zuili manufacture more than any other 
people. It is often highly decorated with quaint and unique pat- 
terns, in various colors, and some fragments exhibited a fine glaze, 
which indicates a high state of the ceramic art. 
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That they were acquainted with metals there can be but little 
doubt, although they do not appear to have made use of it except 
in the way of ornament. Some places in the neighboring moun- 
tains seem to indicate that they mined for ore, which they smelted 
in crude ovens. Whether this was copper or the precious metals 
is now difficult to determine, but that they were accustomed to bring 
these ovens or furnaces to a very high heat is indicated by the 
slag in their immediate vicinity. 

It is perhaps premature to attempt to decide who these people 
were, to whom they were related, and what became of them, I 
think it fairly settled by these discoveries that they were the ancestors 
of the modern Pueblos. Whether or not they were in any way 
connected with the ancient people of Mexico and Yucatan the 
future alone can decide. It seems certain, however, that one part 
of them went north to found the later Pueblo civilizations which 
are now represented by the Zufiis of to-day. 

If historical evidence is worth anything and if we can trust the 
ordinary evidences of archaeology, then these ruins are beyond 
question pre-Columbian, and may be as much as a thousand years 
old. 

Mr. Cushing's final report will be awaited with interest by all 
who are in any way interested in the subject. The archaeological 
specimens have been shipped to Salem, and the skeletons will go 
to the Army Medical Museum in Washington. 

The Indians of Beitish Columbia 1 are made the subject of 
a short article by Dr. Franz Boas, who had the opportunity of 
studying during three months of the year 1886 several southern 
tribes of this connection. During that short lapse of time Boas 
has largely increased our knowledge of their tribes, tribal names, 
synonymy, and habitat, and has also gathered so much of their 
dialects as to enable us to divide them into linguistic families. 
The seven pages of Boas's article (pp. 422-428) presently before 
us are chiefly filled with mythologic information, which for that 
special country is almost wholly new to us. Boas believes that the 
raven legend originally belonged to the Tlinkit and their imme- 
diate neighbors, but that, on the other hand, the sun legend 
originated with tribes of Selish lineage (and many of the other 
North American Indians, he might have added). Other deities 
appearing in these parts are Tsonokoa, a mythical form of the 
grizzly bear ; Komokoa, a water spirit, the father of the seals ; 
the Sisiutl, a double-headed snake, and a number of others. British 
Columbia is perhaps the only spot in North America where canni- 
balism (a milder sort of it) is still practiced. This is the case 
among the Tsimpshian and the Indians on the mainland opposite 
Vancouver Island, who possess a sort of clan called the cannibals, 

» Proceedings of the American Philosophical Society of Philadelphia, 
November, 1887. 
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and a dance pe'cnliar to the rite. From the same author 1 we have 
received a few other publications, which refer to the sights seen and 
facts gathered by himself among the distant tribes visited by him. 

"The Indians op British Columbia," it is an article giving 
his experiences chiefly among the fishing tribes of the channel 
between Vancouver Island and the main land. The number 
of the Indians at present living in British Columbia is 
put down by Boas at 38,500 (p. 635). " A Year among the 
Eskimo" in Bulletin of American Geographical Society, New 
York, 1887, pp. 383-402, impart to us some ideas how the 
Eskimos of the shores of Baffin's Bay make their living during 
the trying winter season of these high latitudes, and also adds myths 
and songs of this strange people, especially the Sedna legend. This 
same legend of the Central Eskimos, together with other stories and 
traditions, are more especially dwelt upon in "The Eskimo" iu 
Transactions of the Royal Society of Canada, 1887, pp. 35-39. 
Curiously enough, the thunder is a prominent feature in the mytho- 
logy of these frosty climates (p. 37). Mythologic traits of all the 
Northwestern tribes are discussed in some German articles of Boas 
in the Globus of Braunschweig, 1.888 ; the first of these legends is 
contained in No. 8, pp. 121-127 ; the second in No. 10, pp. 153-157. 
The Sedna legend, together with a considerable number of other 
mythic tales, legends and stories of these parts, is reproduced in 
Boas' article : " Die religiosen Vorstellungen and einige Gebranche 
der zentralen Eskimos," (Petermann's Mitteil. 1887, pp., 302-316.) 
His full enumeration of the villags and settlements of the 
Kwakiutl people will be found in " Census and Reservations of 
the Kwakiutl Nation," with map. (Bulletin of the Am. Geograph. 
Society,) 1887, No. 3., pp. 225-232. 

"The Geography and Geology of Baffin Land." 2 — Ethno- 
logic information, whenever obtained with accuracy and correctness, 
must be published without delay. Mindful of this principle, Dr. 
Boas has, ever since the above was written, been busy in publishing 
the results of his voyages in various periodicals. Thus we have 
seen of him, besides the articles in Globus appearing as a serial, 
a treatise of which the title is mentioned above, and another of 
eleven columns in "Ausland" of Stuttgart, 188, pp. 281-286, 
entitled, " Die Indianer- des britischen Columbia." This 
paper contains a series of some of the author's most thrilling 
experiences on his travels on Vancouver Island (east side) and the 
mainland opposite. The principal myth of these Kwakiutl tribes 
contains the achievements of Qanikila, or the " Wanderer," who is 
reputed t6 be the Son of God, and sent by God from the heavens 

i Popular Science Monthly of New York, March, 1888, pp. 628-636. 

2 Trans. Royal Societv, Canada, pp. 75-78, 1887, and an article of 
eleven columns in "Ausland" of Stuttgart, 1888, pp. 281-286, entitled, 
Die Indianer des britrschen Columbia. 
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to visit all countries of the earth and perform miracles. This belief 
makes these Indians very accessible to a future conversion to Chris- 
tianism; but the Catholic missionaries were not successful with 
them up to this day, because they neglected to use the main impulse 
for civilizing savages : to make them work and earn money. 

The Motilones l are an Indian nation scattered in numerous 
bands or tribes through the Eastern Columbian and the Western 
Venezuelan States, many living south of the Lake of Maracaibo. 
The Motilones living in the forests and swamps between Zulia and 
Cesar Rivers, on the border line between the two confederacies, have 
been very dangerous neighbors to the white settlements ever since 
the conquest. The name is equivalent to "pelon," baldheaded, and 
also applies to a denomination of monks, who tonsured their hair 
so as to appear almost baldheaded. It is, therefore, not a name 
belonging necessarily to one tribe or race only, and indeed we find 
it repeated in several parts of South America. From 1779 to 1792 
the Spanish domination established ten missions among the Moti- 
lones on the Zulia, of which even the last trace has disappeared in our 
days. Dr. A. Ernst, Director of the Ethnologic Museum in Caracas, 
Venezuela, and one of the few men of education who are active 
in the furtherance of South American anthropology, obtained from 
General B. T. Velasco the skull of a Motilone man, about forty-five 
years old, for measurement. He found it to be chamseprosopic and 
but a little hypsicpehalic, the index for length and width being 
79.9. He describes the skull, adding to his accurate measurements 
all what is known about the tribe of the Motilones. 

At the same session a report by A. Ernst was read concerning 
the language of the Tucurd Indians in the Columbian States. 
Tucura is a settlement upon the Upper Sinu, at the mouth of Rio 
Verde, and these Indians form a population of about seventy. The 
vocabulary obtained from the traveller, E. A. A. Simons, is printed 
in the Verhandlungen, p. 302, and contains some Carib terms, many 
of the terms being oxytonized. 

Two weeks later, another communication from Dr. A. Ernst was 
read in the Berlin Society, containing a vocabulary of the Motilon 
language, the first one ever obtained from that tribe. It was 
obtained by Mr. George Isaacs, Secretary of the Scientific Com- 
mission, presided by the French naturalist, Charles Manoen, and 
appeared first in the Anales de la Instruction publica de los Estados 
Unidos de Colombia, VIII., pp. 213-216, Bogotd, September, 1884. 
Dr. Ernst republished this vocabulary of seventy-two terms, and 
finds that twenty-four among them connect this language with 
Macusi, Arekuna, Akawai, and other Carib dialects. Cf. Verhand- 
lungen of May 7, 1887, pp. 376-378. 

' Verhandlungen der Berliner Anthropologischen Gesellschaft, April 
23, 1887. 



